Bcl-xl reduces doxorubicin-induced myocardial damage but fails to control cardiac gene downregulation.
We recently reported that doxorubicin (Dox), an effective anti-cancer drug, induces apoptosis in cardiac myocytes in association with reduction of Bcl-xl expression. In the present study, we further examined whether overexpression of Bcl-xl ameliorates Dox-induced cardiac myocyte damage. Overexpression of the Bcl-xl gene by adenovirus vector resulted in an 11-fold increase in Bcl-xl protein in neonatal rat cardiac myocytes (BCL) compared to that in cells with beta-galactosidase gene transfection (CTL). Although Dox treatment generated similar amounts of reactive oxygen species (ROS) in BCL and CTL, cell viability was maintained and the number of apoptotic cardiac myocytes was significantly decreased in BCL. Cytochrome c release and enhanced caspase-3 activity after Dox treatment were significantly suppressed and Bax expression level was decreased in BCL. Cardiac-specific gene expression is known to be inhibited by Dox. The expression of cardiac alpha-actin and sarcoplasmic reticulum Ca(2+)-ATPase 2a mRNA was equally inhibited in BCL and CTL after Dox treatment. Overexpression of Bcl-xl in cardiac myocytes failed to regulate Dox-induced ROS generation and cardiac-specific gene downregulation but inhibited apoptosis accompanied by reduction of Bax protein.